A Systematic Approach to Imaging of Three-Column Fractures in the Ankylosed Spine
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INTRODUCTION: The increased risk of spinal fractures in patients with ankylosing spinal disorders (ASD) following
trauma has been well studied, though there is not a standardized imaging protocol and variation in care may occur
depending on healthcare setting. The purpose of the present study was to report the experience across a healthcare
system and provide evidence for a systematic approach to the ankylosed spine following trauma.

METHODS:

We identified 138 patients with ASD including ankylosing spondylitis (AS) or diffuse idiopathic skeletal hyperostosis
(DISH) who sustained trauma resulting in 153 unstable 3-column fractures throughout the cervical, thoracic, and/or lumbar
spine from 1999-2020. The primary physiologic outcome of interest was the sensitivity of XR, CT and MRI imaging and
radiology reports for the identification of 3-column injuries. Functional outcome measures including ambulatory status and
neurologic status were correlated with any delay in presentation, diagnosis, or treatment. Demographics, comorbidities,
injury data, and site of initial presentation were identified for each case. Location of initial presentation was categorized as
a primary care center (PCC, Level 2 ER or below) or a tertiary referral center (TRC, Level 1 trauma center). Each imaging
modality (XR, CT, and MRI) was reviewed individually by board-certified orthopaedic and neurologic surgeons for the
presence of 3-column injuries. Sensitivity of each imaging modality was assessed for its ability to detect different
concerning findings including presence of fracture, ankylosis, cord compression, and/or epidural hematoma. These results
were compared based on site of initial presentation (PCC vs. TRC) and its impact on delay in presentation, diagnosis, and
treatment.

RESULTS: A cohort of 138 ASD patients with 153 fractures was identified; 56% with ankylosing spondylitis, 29% with
diffuse idiopathic skeletal hyperostosis, and 15% with both. The majority of injuries occurred in the thoracic spine (51%)
following a ground level fall (66%). Some 39% initially presented to the tertiary referral center (TRC), while 61% presented
to the primary care centers (PCC). There was an increased risk of a false-negative CT reading (11% vs. 2%; RR=5.14;
p=0.03) when performed at a PCC compared to a TRC. Conversely, MRI had a 0% false-negative rate. The sensitivity to
detect a 3-column fracture was 0% for X-rays and 45% for CT. There was a significant difference in diagnostic delay
between presentation sites (p=0.03).

DISCUSSION AND CONCLUSION: This study highlights the rate of false-negative imaging with X-rays and CT imaging
alone, particularly when patients present to a PCC. MRI imaging demonstrated the highest accuracy in detecting fractures
i patientsl o with ASD following trauma.
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